Pituitary-dependent effects of estradiol-17-beta on catecholamine turnover rates, gamma-aminobutyric acid and glutamate concentrations in various hypothalamic and limbic brain structures.
Estrogens exert many effects in a variety of hypothalamic and mesolimbic structures. Whether the actions of the estrogens are direct or indirect, possibly involving anterior pituitary hormones, is largely unknown. We therefore studied catecholamine turnover rates, gamma-aminobutyric acid and glutamate concentrations in various hypothalamic and mesolimbic structures in estrogen-treated hypophysectomized (hypox) rats and compared the measured parameters with those in sham hypophysectomized (sham) animals. Results clearly demonstrate that many of the effects of estrogen require an intact pituitary. Dopamine turnover rates in hypox rats were significantly reduced in the hypothalamus and the striatum, whereas they increased in the medial septum and medial preoptic area in comparison with sham rats. Norepinephrine turnover rates were reduced in the anterior mediobasal hypothalamus, somatosensory cortex and the nucleus accumbens of hypox animals in comparison with the sham-operated animals. In contrast, norepinephrine turnover was accelerated in the mediocortical amygdala and posterior medial basal hypothalamus of hypox rats. A significant reduction of epinephrine turnover was evident in the nucleus accumbens of hypox rats. Gamma-aminobutyric acid concentrations increased in the medial septum, anterior and posterior part of the mediobasal hypothalamus, but decreased in the mediocortical amygdala of hypox animals. Concentrations of glutamate were also decreased in the mediocortical amygdala in hypox animals. These results indicate that many direct effects of estrogens in the brain are accompanied by indirect effects which require an intact pituitary.(ABSTRACT TRUNCATED AT 250 WORDS)